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(54) BATTERY BOX

(57) The present invention provides a battery box,
including a battery and an electronic device electrically
connected to the battery. The battery box further includes
a lower box body, including a first box part and a second
box part, where the second box part is integrally connect-
ed to the first box part; a first top cover, hermetically and
removably mounted in a height direction above the first
box part and forming a sealed first space with the first
box part, where the first space accommodates the bat-
tery; and a second top cover, hermetically and removably
mounted in the height direction above the second box

part and forming a sealed second space with the second
box part, where the second space accommodates the
electronic device electrically connected to the battery,
and the second top cover is disposed independent of the
first top cover. In the battery box according to the present
invention, the second top cover is disposed independent
of the first top cover, so that only the second top cover
needs to be dismantled separately when repairing or re-
placing the electronic device in the second space. This
reduces repair cost and repair difficulty of the battery box.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the battery field,
and in particular, to a battery box.

BACKGROUND

[0002] Nowadays, traction battery packs are typically
designed in an integrated manner. A battery or module
and an electronic or electrical component are integrated
in a box, and the box is sealed. Inside the box is provided
an integrated space with no division.
[0003] In such a conventional battery pack, a box struc-
ture is integrated and simplified, but if high-temperature
thermal runaway, especially thermal runaway caused by
a failure of the electrical component occurs in either of a
cavity accommodating the electrical component and a
cavity accommodating the battery, the entire pack will be
significantly affected. In addition, when the electrical
component is to be repaired or replaced, an entire top
cover needs to be dismantled, which easily affects the
arrangement of electrical connections and components
in the battery cavity and makes it relatively difficult and
costly to repair.

SUMMARY

[0004] In view of the problems described in the back-
ground, an objective of the present invention is to provide
a battery box, where a second top cover of the battery
box is able to be dismantled separately. This facilitates
replacement or repair of an electronic device in a second
space of the battery box, reducing repair cost and repair
difficulty.
[0005] To achieve the foregoing objective, the present
invention provides a battery box, including a battery and
an electronic device electrically connected to the battery.
The battery box further includes a lower box body, in-
cluding a first box part and a second box part, where the
second box part is integrally connected to the first box
part; a first top cover, hermetically and removably mount-
ed in a height direction above the first box part and form-
ing a sealed first space with the first box part, where the
first space accommodates the battery; and a second top
cover, hermetically and removably mounted in the height
direction above the second box part and forming a sealed
second space with the second box part, where the sec-
ond space accommodates the electronic device electri-
cally connected to the battery, and the second top cover
is disposed independent of the first top cover.
[0006] In an embodiment, the lower box body includes
a bottom wall; a first side wall, connected to a periphery
of the bottom wall and extending upward; and a first
flange, connected to an end of the first side wall and
extending to outside of the lower box body.
[0007] In an embodiment, the lower box body further

includes a separator, mounted between the first box part
and the second box part to separate the first box part
from the second box part.
[0008] In an embodiment, the separator includes a first
fastening part, abutting against and fastened to the first
flange and extending along the first flange; a separating
piece, connected to the first fastening part and bending
downwards from the first fastening part, with a bottom
end abutting against the bottom wall, to separate the first
box part from the second box part of the lower box body;
and a second fastening part, connected to an end of the
separating piece opposite the first fastening part in the
height direction and extending away from the first fasten-
ing part, where the second fastening part is fastened to
the bottom wall.
[0009] In an embodiment, the first top cover includes
a first top wall; a second side wall, connected to a pe-
riphery of the first top wall and extending to the lower box
body; and a second flange, connected to an end of the
second side wall and extending to outside of the first top
cover, where the second flange of the first top cover is
hermetically fastened to the first flange disposed on the
first box part of the lower box body and the first fastening
part of the separator.
[0010] In an embodiment, there are two first fastening
parts, where each first fastening part is at least partially
abutting against and fastened to the first flange; and the
separator further includes a concave portion, disposed
between the two first fastening parts and recessed rela-
tive to the two first fastening parts along the height direc-
tion, where the concave portion is configured for a cable
that electrically connects the battery and the electronic
device to pass through.
[0011] In an embodiment, the battery box further in-
cludes a sealing piece, configured to seal a correspond-
ing portion between the concave portion and the second
flange of the first top cover after the cable that electrically
connects the battery and the electronic device passes
through the concave portion.
[0012] In an embodiment, the second top cover in-
cludes a second top wall; a third side wall, connected to
a periphery of the second top wall and extending to the
lower box body; and a third flange, connected to an end
of the third side wall and extending to outside of the sec-
ond top cover, where the third flange of the second top
cover is hermetically fastened to the first flange disposed
on the second box part of the lower box body.
[0013] In an embodiment, the lower box body further
includes a longitudinal beam, disposed in the first space
and extending along the entire first space in a longitudinal
direction; and traverse beams, disposed on two sides of
the longitudinal beam in a transverse direction, where,
in the transverse direction, one end of each traverse
beam is hermetically connected to the longitudinal beam
and the other end is hermetically connected to the first
side wall and the second side wall, and in the height di-
rection, two sides of each traverse beam are hermetically
connected to the first top wall of the first top cover and
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the bottom wall of the lower box body, respectively; where
the traverse beams and the longitudinal beam are cross
arranged to split the first space into a plurality of sub-
spaces, and the battery is accommodated in each sub-
space.
[0014] In an embodiment, a height of the longitudinal
beam is smaller than a height of the traverse beams, so
that the cable that electrically connects the battery and
the electronic device is arranged along a top surface of
the longitudinal beam.
[0015] Beneficial effects of the present invention are
as follows: In the battery box according to the present
invention, the second top cover is disposed independent
of the first top cover, so that only the second top cover
needs to be dismantled separately when repairing or re-
placing the electronic device in the second space. This
does not affect a sealed state of the first space that ac-
commodates the battery, and reduces repair cost and
repair difficulty of the battery box. In addition, the first
space is isolated from the second space to prevent
spreading of thermal runaway caused by diffusion of heat
to the first space when thermal runaway occurs on the
electronic device, improving safety performance of the
battery box.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

FIG. 1 is a three-dimensional diagram of a battery
box according to the present invention, where a sec-
ond top cover is not mounted in a lower box body
and an electronic device in a second space is omit-
ted.
FIG. 2 is an exploded view of a battery box according
to the present invention.
FIG. 3 is a three-dimensional diagram of FIG. 2 from
another perspective, where an electronic device in
a second space is omitted.
FIG. 4 is a three-dimensional diagram of a separator
in FIG. 3.
FIG. 5 is a view of FIG. 4 from another perspective.
FIG. 6 is a three-dimensional diagram of a battery
box that is similar to FIG. 2, where batteries and other
electrical connectors are removed.
FIG. 7 is a three-dimensional diagram of another em-
bodiment that is similar to FIG. 6.

Reference signs are described as follows:

[0017]

1. lower box body; 4. separator;
11. bottom wall; 41. first fastening part;
12. first side wall; 42. separating piece;
13. first flange; 43. concave portion;
B1. first box part; 44. second fastening part;

DESCRIPTION OF EMBODIMENTS

[0018] The accompanying drawings show embodi-
ments of the present invention. It should be understood
that the disclosed embodiments are merely examples of
the present invention. The present invention may be im-
plemented in various forms. Therefore, specific details
disclosed herein should not be interpreted as any limita-
tion, and shall be used merely as a basis for the claims
and serve as an illustrative basis to instruct persons
skilled in the art to implement the present invention in
various manners.
[0019] In addition, expressions such as a longitudinal
direction, a height direction, and a transverse direction
that are used to describe indication directions of opera-
tions and constructions of various members of the battery
box in the embodiments are relative rather than absolute.
Although these indications are appropriate when the
members of the battery box are located at the positions
shown in the drawings, these directions shall be inter-
preted differently when the positions change, to reflect
the changes.
[0020] FIG. 1 is a three-dimensional diagram of a bat-
tery box according to the present invention, where a sec-
ond top cover is not mounted in a lower box body and an
electronic device in a second space is omitted. FIG. 2 is
an exploded view of a battery box according to the
present invention. FIG. 3 is a three-dimensional diagram
of FIG. 2 from another perspective, where an electronic
device in a second space is omitted.
[0021] The battery box includes a lower box body 1, a
first top cover 2, a second top cover 3, a separator 4, a
battery 7, and an electronic device 8.
[0022] The lower box body 1 includes a first box part
Bland a second box part B2, where the second box part
B2 is integrally connected to the first box part B1. The
first top cover 2 is hermetically and removably mounted
in a height direction H above the first box part B1 and
forms a sealed first space with the first box part B1, where
the first space accommodates the battery 7. The second
top cover 3 is hermetically and removably mounted in
the height direction H above the second box part B2 and
forms a sealed second space with the second box part
B2, where the second space accommodates the elec-
tronic device 8 electrically connected to the battery 7,

(continued)

B2. second box part; 5. traverse beam;
2. first top cover 51. through hole;
21. first top wall; 6. longitudinal beam;
22. second side wall; 7. battery;
23. second flange; 8. electronic device;
3. second top cover 9. cable;
31. second top wall; T. transverse direction;
32. third side wall; L. longitudinal direction; and
33. third flange; H. height direction.
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and the second top cover 3 is disposed independent of
the first top cover 2. The electronic device 8 may be an
electronic component commonly used in a battery box,
such as a circuit board, a fuse, a relay, a temperature
sensor, a voltage sensor, a current sensor, a high-voltage
component, and a low-voltage component. A first space
and a second space that are mutually independent and
separately sealed are formed in the battery box. The bat-
tery 7 is accommodated in the sealed first space, and
the electronic device 8 is accommodated in the sealed
second space, so that the first space and the second
space do not affect each other. Therefore, when the elec-
tronic device 8 in the second space needs to be repaired
or replaced due to damage, an operator only needs to
separately dismantle the second top cover 2. This reduc-
es repair cost and repair difficulty. In addition, during dis-
mantling of the second top cover 2, the first space re-
mains sealed, free of external influences. Consequently,
components such as the battery 7 and electrical connec-
tions in the first space are not affected. Furthermore, the
first space and the second space are separately sealed.
Therefore, the first space and the second space have
different sealing levels and can be sealed separately ac-
cording to specific sealing requirements to ensure differ-
ent sealing levels. In addition, when thermal runaway oc-
curs on the electronic device 8 in the second space, heat
will not be spread to the first space because the first space
is isolated from the second space. This prevents heat
from spreading and avoids impacts on components such
as the battery in the first space, improving safety of the
battery box. In addition, a flame and fire retardant material
may be further provided in the first space, so that when
thermal runaway occurs, the flame and fire retardant ma-
terial is able to quickly absorb heat and stop burning,
helping prevent the heat from spreading.
[0023] The separator 4 is mounted between the first
box part B1 and the second box part B2 to separate the
first box part B1 from the second box part B2. The sep-
arator 4 may alternatively be fastened between the first
box part B1 and the second box part B2 through welding
or bonding.
[0024] FIG. 6 is a three-dimensional diagram of a bat-
tery box that is similar to FIG. 2, where batteries and
other electrical connectors are removed. FIG. 7 is a three-
dimensional diagram of another embodiment that is sim-
ilar to FIG. 6.
[0025] The battery box may further include traverse
beams 5, a longitudinal beam 6, a cable 9, and a sealing
piece (not shown).
[0026] The longitudinal beam 6 is disposed in the first
space and extends along the entire first space in a lon-
gitudinal direction L. The traverse beams 5 are disposed
on two sides of the longitudinal beam 6 in a transverse
direction T. The traverse beams 5 and the longitudinal
beam 6 are cross arranged to split the first space into a
plurality of subspaces, and the battery 7 is accommodat-
ed in each subspace. A height of the longitudinal beam
6 is smaller than a height of the traverse beams 5, so

that the cable 9 that electrically connects the battery 7
and the electronic device 8 is arranged along a top sur-
face of the longitudinal beam 6. The arrangement of the
longitudinal beam 6 and the traverse beams 5 is able to
increase an overall strength of the lower box body 1.
When the battery box experiences collision or squeezing,
the longitudinal beam 6 and the traverse beams 5 are
able to provide sufficient protection to prevent the battery
box from being squeezed and deformed, improving reli-
ability of the battery box. In addition, the cable 9 used for
electrical connection is disposed in the first space. The
design in which the height of the longitudinal beam 6 is
smaller than the height of the traverse beams 5 provides
a space for arranging the cable 9, so that the cable 9 can
be arranged along a top surface of the longitudinal beam
6. This wiring form makes the wiring neat and convenient,
provides clear routing and reduces the wiring length, and
also makes effective use of the space.
[0027] The lower box body 1 includes a bottom wall
11; a first side wall 12, connected to a periphery of the
bottom wall 11 and extending upward; and a first flange
13, connected to an end of the first side wall 12 and ex-
tending to outside of the lower box body 1.
[0028] The first top cover 2 includes a first top wall 21;
a second side wall 22, connected to a periphery of the
first top wall 21 and extending to the lower box body 1;
and a second flange 23, connected to an end of the sec-
ond side wall 22 and extending to outside of the first top
cover 2.
[0029] The second top cover 3 includes a second top
wall 31; a third side wall 32, connected to a periphery of
the second top wall 31 and extending to the lower box
body 1; and a third flange 33, connected to an end of the
third side wall 32 and extending to outside of the second
top cover 3, where the third flange 33 of the second top
cover 3 is hermetically fastened to the first flange 13 dis-
posed on the second box part B2 of the lower box body
1. The third flange 33 can be hermetically fastened to the
first flange 13 of the second box part B2 through bonding.
Certainly, other sealing manners (such as by using a
sealing strip) may also be used for the connection.
[0030] In the lower box body 1, the traverse beams 5
and the longitudinal beam 6 split the first space into a
plurality of sealed subspaces. Specifically, the traverse
beams 5 are disposed on two sides of the longitudinal
beam 6 in the transverse direction T. One end of each
traverse beam 5 in the transverse direction T is hermet-
ically connected to the longitudinal beam 6 and the other
end is hermetically connected to the first side wall 12 and
the second side wall 22. Two sides of each traverse beam
5 in the height direction H are hermetically connected to
the first top wall 21 of the first top cover 2 and the bottom
wall 11 of the lower box body 1, respectively. The cable
9 on the top surface of the longitudinal beam 6 also needs
to maintain the sealed connection to the first top wall 21
after being laid, so as to ensure a sealed state of each
subspace. The sealed connection may be implemented
by using sealing strips or binders. It should be noted that
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the plurality of sealed subspaces may be alternatively
split in other manners. For example, as shown in FIG. 7,
the first space can be split into a plurality of sealed sub-
spaces along the longitudinal direction L merely by ar-
ranging the traverse beams 5. In this embodiment, the
two sides of each traverse beam 5 in the height direction
H are hermetically connected to the first top wall 21 of
the first top cover 2 and the bottom wall 11 of the lower
box body 1, respectively, and the two sides of each
traverse beam 5 in the transverse direction T are her-
metically connected to the first side wall 12 of the lower
box body 1 and the second side wall 22 of the first top
cover 2, respectively. A through hole 51 that is configured
for the cable 9 to pass through is provided in the center
of the traverse beam 5. After the cable that electrically
connects batteries 7 accommodated in two adjacent sub-
spaces passes through the through hole 51, the sealing
piece (not shown) is configured to keep the two adjacent
subspaces sealed. Certainly, the first space can alterna-
tively be split into a plurality of sealed subspaces along
the transverse direction T merely by arranging the longi-
tudinal beam 6. A specific splitting form may be selected
based on a specific case. Preferably, to improve an over-
all strength of the battery box, the traverse beams 5 and
longitudinal beam 6 in the first case are used for splitting.
The first space is split into a plurality of sealed subspaces
by the traverse beams 5 and/or the longitudinal beam 6.
If thermal runaway occurs on the battery 7 in one of the
subspaces, heat will not be spread to other subspaces
to cause damages to batteries in the other subspaces.
This prevents thermal runaway from spreading and im-
proves overall performance of the battery box.
[0031] FIG. 4 is a three-dimensional diagram of a sep-
arator in FIG. 3. FIG. 5 is a view of FIG. 4 from another
perspective.
[0032] The separator 4 includes a first fastening part
41, abutting against and fastened to the first flange 13
and extending along the first flange 13; a separating piece
42, connected to the first fastening part 41 and bending
downwards from the first fastening part 41, with a bottom
end abutting against the bottom wall 11, to separate the
first box part B1 from the second box part B2 of the lower
box body 1; and a second fastening part 44, connected
to an end of the separating piece 42 opposite the first
fastening part 41 in the height direction H and extending
away from the first fastening part 41, where the second
fastening part 44 is fastened to the bottom wall 11. The
second flange 23 of the first top cover 2 is hermetically
fastened to the first flange 13 disposed on the first box
part B1 of the lower box body 1 and the first fastening
part 41 of the separator 4. The design of the separator 4
spatially separates the first box part B1 from the second
box part B2, which ensures that the first space and the
second space can be isolated from each other after the
battery box is assembled. In addition, the lower box body
1 is an integrally formed structure and the lower box body
1 is made of a relatively thin plate. If punching is per-
formed to form the first box part B1 and the second box

part B2 that are mutually isolated, the first box part B1
and the second box part B2 may have low strengths and
be prone to damages. The first box part B1 and the sec-
ond box part B2 herein are spatially connected, ensuring
an overall strength of the lower box body 1. Use of the
separate separator 4 simplifies the separation. In addi-
tion, the separator 4 can be formed through punching
and bending, making manufacturing easy and mounting
convenient. The second fastening part 44 is fastened to
the bottom wall 11, which ensures stability of the sepa-
rator 4 and prevents sealing of the first space and the
second space from being affected by displacement of
the separator 4 when the battery box experiences colli-
sion. The second fastening part 44 may be fastened to
the bottom wall 11 through welding or bonding.
[0033] There are two first fastening parts 41, where
each first fastening part 41 is at least partially abutting
against and fastened to the first flange 13. The separator
4 further includes a concave portion 43, disposed be-
tween the two first fastening parts 41 and recessed rel-
ative to the two first fastening parts 41 along the height
direction H, where the concave portion 43 is configured
for the cable 9 that electrically connects the battery 7 and
the electronic device 8 to pass through. The first fastening
part 41 can be hermetically connected to the second
flange 23 of the first top cover, to form the sealed first
space.
[0034] The battery box further includes a sealing piece,
configured to seal a corresponding portion between the
concave portion 43 and the second flange 23 of the first
top cover 2 after the cable 9 that electrically connects the
battery 7 and the electronic device 8 passes through the
concave portion 43. The concave portion 43 is provided
to separate the first space and the second space from
each other, ensuring that both remain sealed and do not
affect each other. The sealing piece may be a seal ring.
[0035] The foregoing detailed descriptions describe a
plurality of example embodiments. However, this speci-
fication is not intended to limit the application to these
explicitly disclosed combinations. Therefore, unless oth-
erwise stated, various features disclosed herein may be
combined together to form a plurality of other combina-
tions that are not shown for simplicity purposes.

Claims

1. A battery box, characterized by comprising a bat-
tery (7) and an electronic device (8) electrically con-
nected to the battery (7), wherein the battery box
further comprises:

a lower box body (1), comprising a first box part
(B1) and a second box part (B2), wherein the
second box part (B2) is integrally connected to
the first box part (B1);
a first top cover (2), hermetically and removably
mounted in a height direction (H) above the first
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box part (B1) and forming a sealed first space
with the first box part (B1), wherein the first
space accommodates the battery (7); and
a second top cover (3), hermetically and remov-
ably mounted in the height direction (H) above
the second box part (B2) and forming a sealed
second space with the second box part (B2),
wherein the second space accommodates the
electronic device (8) electrically connected to
the battery (7), and the second top cover (3) is
disposed independent of the first top cover (2).

2. The battery box according to claim 1, characterized
in that
the lower box body (1) comprises a bottom wall (11);
a first side wall (12), connected to a periphery of the
bottom wall (11) and extending upward; and a first
flange (13), connected to an end of the first side wall
(12) and extending to outside of the lower box body
(1).

3. The battery box according to claim 2, characterized
in that
the lower box body (1) further comprises a separator
(4), mounted between the first box part (B1) and the
second box part (B2) to separate the first box part
(B1) from the second box part (B2).

4. The battery box according to claim 3, characterized
in that
the separator (4) comprises a first fastening part (41),
abutting against and fastened to the first flange (13)
and extending along the first flange (13); a separat-
ing piece (42), connected to the first fastening part
(41) and bending downwards from the first fastening
part (41), with a bottom end abutting against the bot-
tom wall (11), to separate the first box part (B1) from
the second box part (B2) of the lower box body (1);
and a second fastening part (44), connected to an
end of the separating piece (42) opposite the first
fastening part (41) and extending away from the first
fastening part (41), in the height direction (H), where-
in the second fastening part (44) is fastened to the
bottom wall (11).

5. The battery box according to claim 4, characterized
in that the first top cover (2) comprises a first top
wall (21); a second side wall (22), connected to a
periphery of the first top wall (21) and extending to
the lower box body (1); and a second flange (23),
connected to an end of the second side wall (22) and
extending to outside of the first top cover (2), wherein
the second flange (23) of the first top cover (2) is
hermetically fastened to the first flange (13) disposed
on the first box part (B1) of the lower box body (1)
and the first fastening part (41) of the separator (4).

6. The battery box according to claim 5, characterized

in that

there are two first fastening parts (41), wherein
each first fastening part (41) is at least partially
abutting against and fastened to the first flange
(13); and
the separator (4) further comprises a concave
portion (43), disposed between the two first fas-
tening parts (41) and recessed relative to the
two first fastening parts (41) along the height
direction (H), wherein the concave portion (43)
is configured for a cable (9) that electrically con-
nects the battery (7) and the electronic device
(8) to pass through.

7. The battery box according to claim 6, characterized
in that the battery box further comprises a sealing
piece, configured to seal a corresponding portion be-
tween the concave portion (43) and the second
flange (23) of the first top cover (2) after the cable
(9) that electrically connects the battery (7) and the
electronic device (8) passes through the concave
portion (43).

8. The battery box according to claim 2, characterized
in that the second top cover (3) comprises a second
top wall (31); a third side wall (32), connected to a
periphery of the second top wall (31) and extending
to the lower box body (1); and a third flange (33),
connected to an end of the third side wall (32) and
extending to outside of the second top cover (3),
wherein the third flange (33) of the second top cover
(3) is hermetically fastened to the first flange (13)
disposed on the second box part (B2) of the lower
box body (1).

9. The battery box according to claim 5, characterized
in that the lower box body (1) further comprises a
longitudinal beam (6), disposed in the first space and
extending along the entire first space in a longitudinal
direction (L); and traverse beams (5), disposed on
two sides of the longitudinal beam (6) in a transverse
direction (T), wherein, in the transverse direction (T),
one end of each traverse beam (5) is hermetically
connected to the longitudinal beam (6) and the other
end is hermetically connected to the first side wall
(12) and the second side wall (22), and in the height
direction (H), two sides of each traverse beam (5)
are hermetically connected to the first top wall (21)
of the first top cover (2) and the bottom wall (11) of
the lower box body (1), respectively; wherein the
traverse beams (5) and the longitudinal beam (6) are
cross arranged to split the first space into a plurality
of subspaces, and the battery (7) is accommodated
in each subspace.

10. The battery box according to claim 9, characterized
in that
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a height of the longitudinal beam (6) is smaller than
a height of the traverse beams (5), so that the cable
(9) that electrically connects the battery (7) and the
electronic device (8) is arranged along a top surface
of the longitudinal beam (6).
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